SOD1 overexpression in paraventricular nucleus improves post-infarct myocardial remodeling and ventricular function.
Excessive sympathetic activation contributes to the progression of chronic heart failure. Reactive oxygen species in paraventricular nucleus (PVN) play an important role in the enhanced sympathetic outflow. This study was designed to determine whether superoxide dismutase 1 (SOD1) overexpression in the PVN attenuated the sympathetic activation and cardiac dysfunction in rats after an episode of myocardial infarction (MI). Adenoviral vectors containing human SOD1 (Ad-SOD) or null adenoviral vectors (Ad-null) were immediately microinjected into the PVN of rats with coronary artery ligation or sham operation. At the eighth week, the SOD1 protein level and activity in the PVN increased while the superoxide anions in the PVN decreased in Ad-SOD rats. The SOD1 overexpression in the PVN prevented the increases in left ventricular end-diastolic pressure and volume, and the decreases in ejection fraction and peak velocities of contraction in MI rats. In addition, there was an attenuation of renal sympathetic nerve activity, cardiac sympathetic afferent reflex and plasma norepinephrine level in MI rats. Furthermore, the SOD1 overexpression in the PVN reduced cardiomyocyte size, collagen deposition and the TUNEL-positive cardiomyocytes in MI rats. These results indicate that the SOD1 overexpression in the PVN attenuates the excessive sympathetic activation, myocardial remodeling, cardiomyocyte apoptosis and ventricular dysfunction in MI rats.